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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification sliall contain a written description of the invention, and of tlie manner and process of 
making and using it, in sucli full, clear, concise, and exact terms as to enable any person sl^illed in tlie 
artto wtiicli it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 23 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled In the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

Claim 23 recites "the curvature radii of each of the corner portions are different". 
The specification does not explicitly state or support this. The only thing supported by 
the specification is that adjacent corner portions are different from each other. The 
drawings also do not clearly show that each of the corners are of different radius of 
curvature with respect to one another. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 15-27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Downs et al. (USP 5951431) in view of Dison et al. (USP 4038189). 

Regarding claim 15, Downs et al. discloses a similar device comprising a casing 
(fig. 3, 1 1 2) that defines an internal space (fig. 3; inside of casing) and an opening 
(fig.3, 122a) communicated with the intemal space and that is rotatable in a given 
rotational direction and in a rotational direction opposite to the given rotational 
direction, the casing including an input portion (fig.3, 38) in which the driving 
force is input, [the casing being configured such that fatigue life of the casing 
when the driving force is repeatedly input in the input portion in the given 
rotational direction is greater than fatigue life of the casing when the driving force 
is repeatedly input in the input portion in the rotational direction opposite to the 
given rotational direction, rotation in the given direction being a rotation around a 
longitudinal rotational axis of the differential gear casing;] 
Regarding the functional recitation(s) in the claim(s) above denoted by the "[ ]" 
the examiner notes while features of an apparatus may be recited either structurally or 
functionally, claims directed to >an< apparatus must be distinguished from the prior art 
in terms of structure rather than function. The reference discloses all the claimed 
structural limitations and therefore anticipates the claim. See MPEP 2114. Additionally, 
the apparatus is capable of performing the claimed functions. 
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Downs et al. discloses a dividing mechanism (fig .9, 34) that is provided in the 
internal space, and includes a pinion (fig.9, 34) and that divides the driving force into the 
first output and the second output; and a support member (fig.9, 30) that is provided so 
as to contact the casing and so as to support the dividing mechanism and that includes 
a pinion shaft (fig.9, 30) that supports the pinion such that the pinion can rotate on its 
axis and which makes the pinion revolve around a center of the casing, wherein the 
fatigue life of the casing is adjusted by making a shape of the opening asymmetrical 
with respect to the longitudinal rotational axis of the casing (fig.3 and fig.4 show the 
opening is asymmetrical), wherein the opening is in a basically elliptical shape (see 
fig.3) having a round shape at each of comer portions, and the round shapes of 
adjacent corner portions are different from each other (fig.3, shape of 152 and shape of 
154 are different), wherein a portion at which the fatigue life of the casing is increased is 
a first corner at which the tensile stress Is generated when forward driving force is input 
(fig.3, 152 or 122a); fatigue life is increased here due to the shape of the opening and 
its symmetry with respect to the longitudinal axis), wherein a curvature radius of the 
round shape of the first comer portion of the opening, where a tensile stress is 
generated when the driving force is input in the given rotational direction (fig.3, 152), is 
larger than a curvature radius of the round shape of a second comer portion of the 
opening (fig.3, 154 or 155c), where a compression stress is generated when the driving 
force is input in the given rotational direction. 
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Downs et al. fails to disclose the fatigue life of the casing is also adjusted by heat 
treatment, and wherein the first corner portion of the opening of the casing is a heat 
treated corner portion. 

Dison et al. teaches the use of heat treatment and physical treatment of surfaces 

of steel for the purpose of providing higher strength and longer wear characteristics and 
to eliminate residual stresses and making stress concentrations more uniform (col.1, 
lines 25-34). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the casing disclosed by Downs et al. to be heat treated 
and physically treated at the first corner portion or any of the corner portions where the 
stress concentrations demanded such treatment; for the purpose of providing higher 
strength and longer wear characteristics and to eliminate residual stresses and making 
stress concentrations more uniform (col.1, lines 25-34). 

Furthermore, it is well known in the art to use heat treatment and physical 
treatments to improve characteristics of materials and it would have been obvious to 
one having ordinary skill at the time of the invention to try these different treatments on 
the casing according to it's current physical characteristics. 

Regarding claim 16, Downs et al. discloses the casing includes a support portion 
(fig. 6, 20) that contacts the support member, and the fatigue life is measured by 
inputting the driving force in the input portion without rotating the support portion. 

Regarding claim 17, Downs et al. discloses the casing includes an output portion 
(fig.3, 40) that is provided at a position that is different from a position of the support 
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portion, and tlie fatigue life is measured by inputting the driving force in the input portion 
without rotating the output portion. 

Regarding claim 18, Dison et al. discloses the use of induction hardening as the 
form of heat treatment (col.1 , line 25). 

Regarding claims 19 and 20, Downs et al. fails to disclose the casing includes a 
physically treated corner portion of the opening and that the first corner portion is the 
physically treated corner portion. 

Dison et al. teaches the use of physical treatment to materials in order to 
eliminate residual stresses and promote stress concentration uniformity (col.1, lines 29- 
34). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the first corner of the opening disclosed by Downs et al. 
with the physical treatment as taught by Dison et al. in order to eliminate residual 
stresses and promote stress concentration uniformity (col.1 , lines 29-34). The first and 
third (fig.3, 152; upper right corner) corners experience higher tensile stresses due to 
the nature of the design and thus one of ordinary skill would understand these corners 
would benefit from the treatment. 

Regarding claim 21 , Dison et al. discloses shot peening as the form of physical 
treatment (col.1, lines 29-34). 

Regarding claim 22, Downs et al. discloses the opening further comprises a 
straight portion that is located closest to the output portion (fig.3, there is at least one 
very small straight portion located closest to the output portion; if one zooms into the 
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opening far enough there would be a straight portion), and wherein the straight portion 
is perpendicular to the longitudinal rotational axis of the differential gear casing (fig. 3, 
there is at least one very small straight portion perpendicular to the rotational axis at a 
point where the corner 155c beings to develop). 

Regarding claim 23, Downs et al. discloses the claimed invention except for 
disclosing that the curvature radii of each of the corner portions are different. It would 
have been an obvious matter of design choice to use different radii of curvature for the 
different corner portions since applicant has not disclosed that each of the curvature 
radii of each of the corner portions are different solves any stated problem or is for 
any particular purpose and it appears that the invention would perform equally well with 
the shape disclosed by Downs et al. where the adjacent corner portions are of different 
radius of curvature. 

Regarding claim 24, the combination of Downs et al. in view of Dison et al. 
discloses the adjacent corner portions to the first corner portion are not heat treated 
corner portions since the stress concentrations on these corner portions do not require 
the heat treatment. Thus it would have been obvious to not heat treat the adjacent 
corners to the first corner. 

Regarding claim 25, the combination of Downs et al. in view of Dison et al. 
discloses the first corner portion has increased strength relative to other corner portions 
of the openings of the casing (The heat treatment would increase the strength of the 
first corner portion). 
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Regarding claim 26, Downs et al. discloses a third corner portion not adjacent the 
first corner portion (fig.3, 152 upper right portion), the fatigue life of the casing is also 
further increased at the third corner portion (due to the shape of the third corner portion, 
its fatigue life would be increased accordingly as it is for the first corner portion. 
Additionally, heat treatment could be performed to the third corner portion). 

Regarding claim 27, Downs et al. discloses the opening is a first opening (fig.3 
shows the first opening), wherein the casing includes a second opening (fig.4, shows a 
second opening identically dimensioned) identically dimensioned as the first opening; 
wherein the support member includes a first hole (fig. 5 and 6, holes 20) and a second 
hole (fig. 5 and 6, hole 20), and wherein a circumferential distance around the casing 
between the first opening and the first hole is greater than a circumferential distance 
around the casing between the second opening and the first hole (see fig. 5 below; in 
order to define a circumferential distance, you must first define a circumferential line in 
order to measure that distance. As can be seen clearly below, the portion of the red 
circumferential line above line 6 would be larger than the portion of the red 
circumferential line below line 6 and thus Downs et al. reads on the limitation. The 
openings in applicant's invention are also mirrow images and thus would share the 
same characteristics as the prior art. Downs et al. simply does not show a cross-section 
view according to applicant's figure 5, otherwise the relationship of the circumferential 
distances would be even more clearly evident.). 
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Response to Arguments 

Applicant's arguments witli respect to claims 15-27 have been considered but are 
moot in view of the new ground(s) of rejection. 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to THOMAS DIAZ whose telephone number is (571)270- 
5461 . The examiner can normally be reached on Monday-Friday 8:30am to 5:00pm.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Ridley can be reached on (571)272-6917. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Richard WL Ridley/ 

Supervisory Patent Examiner, Art Unit 3656 



/Thomas Diaz/ 
Examiner, Art Unit 3656 



